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(54) METHOD AND DEVICE FOR RNE PROCESSING 
(57)Abstract; 

PURPOSE: To produce a superhigh-integration-density device and 
a high-speed and high-performance device by adopting an ultrafine 
processing system using a scanning tunnel microscope system at 
the time of forming a pattern film of extremely fine structure and 
processing the pattern. 

CONSTITUTION: A sample 107 and a needle 108 with the tip 
sharpened to :Sseveral microns are opposed at a distance of 2 
several microns from each other, an X— Y scanning circuit 116 and 
a Z-driving and servo circuit 1 1 7 are operated by the three- 
dimensional actuator 1 00 of a tunnel unit based on the command 
from a microcomputer 1 21 to drive the piezoelectric actuators 
101-103 in the X, Y and Z directions, and a needle part 105 fixed 
to the actuators is budged in the X, Y and Z directions. In this 
case, a voltage is applied between the sample 1 07 and the needle 
1 08, the intervening space is filled with a gaseous atmosphere, and 
a tunnel current of a field emission current is applied to convert 
the molecule and atom of the gas to the radical or ion by electron 
collision or to excite the molecule and atom. Consequently, the 

sample 107 is sputtered or chemically etched or a film is formed by , , . . 

CVD in the orders of one to several atoms and molecules, and the sample is extremely finely processed in 

an atom unit. 
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large selection ratio to a base substrate by incorporating BCI3 and 
at least one kind of gas containing a saturated or unsaturated 
hydrocarbon bond in an etching gas. 

SOLUTION; The gas containing the saturated or unsaturated 
hydrocarbon bond is CH2CI2, CH3CI, CH4, C2H2, C2H4 or CHCI3. 

A sample 13 is placed on a substrate electrode part 12. An Al thin 
film is film formed on the glass substrate of the sample 1 3 and an 
aluminum oxide film (AlOx) is formed thereon and a photoresist film 
is patterned. The gas 1 7 for etching is supplied and excited by RF 
electric power. When plasma is generated, the sample 1 3 Is etched 
with an assist of ion accelerated by ion sheath in the vicinity of the 
surface of the sample and after that, a photoresist is removed. A 
pair of electrodes are installed in the vicinity of the inside wall of 
the chamber and the thickness of the sticking and deposited film is 
monitored to make the executing timing to clean the inside wall 
proper. 
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